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Abstract
The hadronic vacuum-polarization contribution to the muon anomalous magnetic
moment aµ(hadr.) and to the value of the eleectromagnetic coupling constant at
q2 = M2z are determined more precisely in connection with a new more exact value
of the electronic width of ρ-meson. The QCD model with infinite number of vector
mesons is used. The more precisely determined results are: aµ(hadr.) = 678(7).10
−10 ,
δαhadr.(M
2
z ) = 0.02786(6).
The purpose of this work is to determine more precisely the contribution of strong inter-
actions to the value of aµ(hadr.) and δαhadr.(M
2
z ) obtained in papers [1,2]. There are two
reasons to write this letter.
1. A new more exact value of the electronic width of ρ-meson appeared [3]:
Γee0 = 6.85± 0.11keV (1)
instead of the value Γee0 = 6.77 ± 0.32keV used in [1] and of the value Γ
ee
0 = 6.72 ± 10keV
used in [2], obtained by the author in paper [4], from the analysis of the old experiments on
the measurement of the pion electromagnetic form factor.
2. Function R(s) is calculated by new formula obtained in paper [5] where analiticity
requirement of the QCD polarization operators were combined with the renormalization
group. Function R(s) for 3 flavours has the form
R(s) =
3
2
(1 + r(s)) (2)
Function r(s) is calculated [5] using the renormgroup and the requirement of absence of
nonphysical singularities. All the formulae for calculation of the function r(s) are given in
paper [5]. The QCD model with and infinite number of vector mesons developed in papers
[4,6,7] is the basis for the calculations. This model allows one to satisfy the requirements
of the Wilson operator expansion and the nonperturbative effects [8] are included into it
automatically. Such a model is very useful for calculation of the integrals of the function
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R(s) =
σ(e+e− → hadrons)
σ(e+e− → µ+µ−)
(3)
Function R(s) in this model has the form
R(s) = RI=1ud (s) +R
I=0
ud (s) +Rs(s) +Rc(s) +Rb(s) (4)
Here RI=1ud and R
I=0
ud are the contributions of u and d quarks in the state with isotopic spin I =
1 (ρ family) and I = 0 (ω family) andRs(s), Rc(s), Rb(s) are the contributions of s (ϕ family),
c (J/ψ family) and b (Υ family) quarks, respectively. The narrow resonancees approximation
is used. If the total width of the resonances Γk ≪ Mk (Mk is the k-th resonance mass) for
all k, the narrow resonances approximation is valid. If MkΓk ≫M
2
k −M
2
k−1, then beginning
from the k-th resonance function R(s) will be described by a smooth curve and all the
formulae of the model will be valid [9]. To calculate the integral of R(s) in the QCD model
with infinite number of vector mesons one should only know a few number of masses and
electronic widths of lowlying resonances in each family [1,2]. Comparing with [1,2] only
RI=1ud (s) had been corrected. The changes in the contributions of the rest families are very
small. All the formulae of papers [1,2] except for the formulae for RI=1ud (s) are unchanged.
The results of the calculations for hadronic contribution of the muon (g − 2) factor are
the following:
aµ(hadr.) =
α2
3pi2
∞∫
4m2
pi
dsK(s)R(s)/s = 678(7).10−10 (5)
where
K(s) = x2(1− x2/2) + (1 + x2)(1 + x−2)
[
ln(1 + x)− x+ x2/2
]
+
1 + x
1− x
x2lnx; x =
1− (1− 4m2µ/s)
1/2
1 + (1− 4m2µ/s)
1/2
(6)
The result (5) should be compared with the recent, the most exact calculations αµ(hadr.)
obtained by integrating formula (5) with the experimental cross section of e+e− annihilation
into hadrons [10,11].
aµ(hadr.) = (684.7± 7) · 10
−10 [10] (7)
aµ(hadr.) = (681.1± 6.3) · 10
−10 [11] (8)
For hadronic contribution into α(Mz) we have obtained
δαhadr. =
αM2z
3pi
P
∞∫
4m2
pi
R(s)ds
(M2z − s)s
= 0.02786(6) (9)
The result (8) can be compared with the results of papers [12-22]:
δαhadr. = 0.02744(36) [12]
δαhadr. = 0.02803(65) [13]
2
δαhadr. = 0.02780(6) [2]
δαhadr. = 0.0280(7) [14]
δαhadr. = 0.02754(46) [15]
δαhadr. = 0.02784(22) [16]
δαhadr. = 0.02778(16) [17]
δαhadr. = 0.02779(20) [18]
δαhadr. = 0.02770(15) [19]
δαhadr. = 0.02787(32) [20]
δαhadr. = 0.02778(24) [21]
δαhadr. = 0.02741(19) [22]
obtained by integrating over eq.(8) with experimental cross section for e+e− annihilation
into hadrons.
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